Background and Purpose: There have been relatively few community-based studies of long-term prognosis after acute stroke. This study aimed to provide precise estimates of the absolute and relative risks of dying in an unselected cohort of patients with a first-ever stroke.
T he risk of death from stroke is highest in the first few weeks after the stroke, although reported 30-day case fatality rates vary widely. Hospitalbased studies may report higher early case fatality rates than community-based studies because they include a larger proportion of patients with severe or recurrent strokes, sometimes associated with other nonstroke illnesses. In the Oxfordshire Community Stroke Project (OCSP) the 30-day case fatality rate after a first-ever in a lifetime stroke (first stroke) was 19%.1 Most of the deaths in the first week resulted from direct damage to the brain, whereas deaths in the subsequent few weeks resulted from complications of immobility (e.g., pneumonia, pulmonary embolism) and less frequently from further vascular events such as recurrent stroke or myocardial infarction.2 There have been relatively few studies of long-term survival, and even fewer that have been community based3-7 and therefore able to report the long-term prognosis of an unselected cohort. In hospital-referred cohorts, the absolute risk of death may be higher and less readily generalizable because referral patterns vary from one hospital to another, and such series are likely to include an unknown and variable excess of patients with severe and recurrent strokes and other illnesses. Alternatively, one might argue that the high early case fatality rate in hospital-referred series may select patients with a good long-term prognosis (i.e., survival effect). Long-term data on the risk of death from all causes, and more specifically deaths from vascular causes, are needed in clinical practice, in the design of clinical trials, and in the planning of health care delivery. In this article we describe the long-term absolute and relative risks of death in an unselected sample of patients with a first stroke in the OCSP.
Methods
Six hundred seventy-five patients with a first stroke were identified prospectively by the OCSP and followed up to establish their long-term prognosis. The study population, clinical definitions, methods employed to ensure complete case ascertainment, methods of assessment, and investigations have been described in detail elsewhere.8 Surviving patients were followed up by one of two trained research nurses at 1, 6, and 12 months and then annually from the date of stroke onset. At each follow-up visit, the 
rather than the first stroke. 3) Cardiovascular deaths were those due to definite or probable cardiac causes, ruptured aortic aneurysm, or peripheral vascular disease. Sudden deaths were regarded as cardiovascular unless an alternative explanation was found at autopsy. 4) Nonvascular deaths were unrelated to any stroke disability and clearly due to a nonvascular cause, e.g., cancer, accidents, or suicide. 5) Unclassified deaths were those in which there was so little information that no cause could be given. We have described survival using actuarial analysis, in which day 0 was taken as the date of first stroke. Kaplan-Meier survival curves are given with 95% confidence intervals1" (CIs). The average annual risk of death was calculated by using the method described by Hankey et al. 12 The risk of death for the stroke patients was compared with that for people of similar age and sex from the same general population who were assumed to be stroke free; this was calculated by using the person-years program13 using age-and sex-specific mortality statistics for Oxfordshire.14 Approximate 95% CIs of relative risks were calculated using the Poisson distribution.
Results Six hundred seventy-five patients with a first stroke were identified in the study population during a 4-year 
Absolute Risks for All Patients
A Kaplan-Meier survival curve for all 675 patients is shown in Figure 1 . The risks of death over the first 30 days and over the first year were about 19% (95% CI, 16-22%) and 31% (95% CI, 27-34%), respectively. For those surviving at least 30 days or for at least 1 year, the average annual risks of death up to 5 years were 9.1% (95% CI, 8.1-10.4%) and 6.6% (95% CI, 4.6-8.8%), respectively. In 30-day survivors the risk of dying was higher in the remainder of the first year (about 15%) than in subsequent years.
Absolute Risks for Subgroups
Stratification by age showed that older patients had a worse prognosis (X2 trend, 75.8; p<0.001), both during the early period after the stroke and throughout the follow-up period (Figure 2 ). There was a nonsignificant trend for women to have a worse prognosis than men, but this disappeared after correcting for differences in age (age-adjusted relative odds, M:F=0.93; 95% CI, 0.74-1.15%). The survival curves comparing prognosis in the different pathological types of stroke are shown in Figure 3 . As we have demonstrated previously,' the survival curves diverge over the first 30 days but, because few (n=50) patients with intracranial hemorrhage survived beyond 30 days, comparisons of late survival are unreliable, although the long-term risk of death after primary intracerebral hemorrhage did seem similar to the risk after cerebral infarction. The risk of dying in the first year after a first stroke due to cerebral infarction was 22.1% (95% CI, 18.9-26.9%). In cerebral infarction patients who were alive at the end of the first year, the average annual risk of death over the next 4 years was 8.5% (95% CI, 6.1-10.5%). The long-term prognosis for 30-day survivors of subarachnoid hemorrhage was good, with only two of 18 survivors dying subsequently, which may reflect their relatively young age and the protective effect of aneurysm surgery.
Relative Risk Compared With General Population
The risk of dying after a first stroke compared with the risk of death in people of similar age and sex in the general population is shown in Tables 1 and 2 . The relative risk is given for each yearly interval from the onset of stroke (Table 1 ) and for different age bands (Table 2 ). In the first year stroke patients had a 7.4-fold risk (95% CI, 6.5-8.5%) of death varying between 1.1 and 2.9 in subsequent years. Patients who survived at least 30 days had approximately a threefold greater risk of dying in the next year than people in the general population. The relative risk was far greater in younger patients. In the first year the relative risk of dying in a 45-54-year-old was 71.8 (95% CI, 27.5-163.3%) compared with a relative risk for all ages in the first year of 7.4 (95% CI, 6.5-8.5%). In the second and third years, the relative risk of dying in younger patients remained higher, though this was based on very few deaths (two in the 45-54-year-old age group), so that we cannot be certain whether younger survivors of stroke have a continuing increased risk of dying compared with stroke-free individuals. The relative risk for all stroke patients of all ages was 3.7 over the first 6 years, and for those surviving 30 days the subsequent relative risk was 2.3 (95% CI, 2.0-2.7%). For all ages combined, the relative risk of death over the first year after cerebral infarction (all ages) was 4.8 (95% CI, 4.2-5.7%) and 2.1 (95% CI, 1.8-2.5%) over the next 5 years. Table 3 and Figure 4 show the causes of death during different time intervals from the onset of the first stroke. For those patients who survived at least 30 days, 36% of subsequent deaths were due to the first or recurrent Conclusions This study is important because it is communitybased and therefore provides an unselected series of first-stroke patients for study; there was a prospective neurological assessment; a large proportion of stroke patients underwent a CT scan or autopsy to determine the pathological type of stroke; follow-up was prospective and prolonged; and it provides estimates of relative as well as absolute risks. Table 4 shows the only other studies that were community based and have published long-term (at least 5-year) survival data. Tables 1 and 2 ). Our data confirm that the risk of death early after a first stroke is high, which supports the worldwide efforts to identify medical treatments to improve early prognosis. Although deaths due to stroke are proportionally the most important early on, in subsequent years deaths due to recurrent stroke and in particular those due to cardiovascular problems become numerically more important. The finding that stroke patients have a significant excess risk of death even after the first year demonstrates a clear need for prolonged secondary prevention aimed equally at the heart and cerebral circulations.
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